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[^*^7] «^]Sl'-4CiDVA-rti*^i^lcia^(Dm'fe^-lc<fcoT=r- K 



2000-3087532 



#^ 11-236800 



[n^^ii] »*^l-4(Z)v^-f^l*^l]^^cfH«®a^^^. ^r^itm^ 
m5mm<D^^dt--^mmx itmmmm izmxL. mmm^ ^ ^m-^ u «> s r i: 

m5mm(o^^ii-%:mmx itmmmm izmxL, mmm^ ^ vi^^^t 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

^A^^i^T'J3y, ^^^mmm^mt.mm^<Dm^^mAiz^ij. ryhtyr- 

y<Dm^^^^h. 7B<^fe§:^;ifcM*>feS (Plant Cell, 7 (1995) Holton an 
d C rnish, p. 1071 , Plant Cell Physi 1.39 (1998) Tanaka et al,plll9.) „ 

7K^^^t®pHA^tf^^^*^e>^v^T;l/;^7U^4T*»<Mx.s (j^f^-fb^, (1998^5 M) 



ffi|iE# 2000-3087532 



#^ 11-236800 



:$im t^m. p. 25) o 
[0 0 0 4] 

^^;i-5 3^:=fe)^e>tlTV^-& (Plant Cell, 7 (1995) Holton and Cornish , Tr 
ends Plant Sci. 3 (1998) Mol et al. p212 ) » ^t:k.it. TifTtf^r (Ipomea 
tricolor) lCfeV^Tli> #^'fe®o{f*^*^^7Ebfci:#lC»< 7£#± 

ture,373 (1995), Yoshida et al. p291) „ 
[0 0 0 5] 

X37Ti5t-if{Cj;oTM^$tlTV%Si:$tlS (The Plant Vacuole, (1997) Lei 
gh et al. Academic Press) Zltie>(3!):/n h ://K>r^*^7E(D-felCH(Z) J: "3 

Mt>oTv^-g>}^^^i^slT'^i^iv^„ ^fe, -^Nu ':7A-r:r>- :;/'D ^>T>^>^<- 
^- (je^T, Na+ -H ry^^-'^^-tmm) i^mm(D^miz:^^-r^zLt.. 

Na+ -H ^ ry^Ti^—si-it. mm(o^t^<Dzfu hymm^miz^^L 
xi-hv^M:ty^mmmzmmL. ^(D^zfuhyftmrnrnzmm^n. 
n hymm^mi}m'p-ts:iiif)m^thx\i^t=:o 

[0 0 0 6] 

$e>lC, Na+ -H T>^3K-^-tt. :$)•^A*&17:)?<Z)Ma®T*feS3i:*^at 
&,±The Plant Vacuole, (1997) Leigh et al. Academic Press) „ t.-^. 
[0 0 0 7] 

TV^<5:i&^ (Proc. Nat. Acad. Sci. USA 96 (1999) Gaxi la et al. pl480~1485 



3 



ffilE#2 000-3087532 



#5p 1 1-236800 



CD IC M t) o T V > S if ^ ^ e> 4X T V ^ V ^ o 
[0 0 0 8] 

MflS®pH*^±#i-S^$tlTt>-& (Plant J. 13 (1998) van Houwelingen et al 
. P39, Trends Plant Sci. 3 (1998) Mol et al. p212) „ -e®-^^®— oPh6 

Plant Cell 5 (1993) Chuck et al.p371) , ^a^tj^^it^t^tjtWM'V 
M JBS ® pH S: M# b T V ^ S A> « ^ T S o 
[0 0 0 9] 

7V-ifyt (Ipomea nil) ^C^^^T^i. ^Mfr©iS?^A^^7ei:lg®fe^?^ 

e)tlTV^S (ffi#;MX^$/U-X5 (1996) pl32,^H?) ^Mtt, Annal. New 
York Acad. Sci. ,(1999) lida et al. p870) „ Z.tlh<D\HX% »feT?tt3&<^ 
^(D:fb^mf)^-^^^^izrji^r^^^(D^miZ^ UM^^nS la^^j^SrPurple 
M^-^Mll^Xf (T. Hagiwara (1931) The genetics of f loner colours in Phr 
arbitis nil. J. Coll. Agr. Imp. Univ. Tokyo 51, 241-262. ; Y. I«ai (1931) 

Analysis of flower colour in Pharbitis nil. J. Genet., 24: 203-224.) , 
^<Z):?E#lcWVN-fe ^ - ir; S7£$:i^*^-ti:S^^tt^M®T U -Mt. purple 
-■utable (pr-«) i:ife#t-t ^ tlfc (J. Coll. Agric. Imp. Univ. Tokyo, 12 (193 
4) Inai, p479)„ 
[0 0 10] 

^ V^^:^>tt^^®purple;(,^ P> ©ficMBS^mgl^^^MlC J: »J ^ D :t ^ # A. e> 
^f^^mz J:D^DitrU-;i/$:3Zn? iiPurple-revertant (Pr-r) S « 

zi® e> >a:**3ft^^e©^^ii, z: ©purpie^^^ic^ b T \itnt>tir^^r=.i}K 

[0011] 
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11—236800 



LT. A^, =^^> 5!7-:^-i^a>, ^fZ-'^^^ifA^fey, 3tiejli^:b«)TS 
[0 0 12] 

b J: e) -r S^M] 

[0 0 13] 
[0 0 14] 
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[0 0 15] 
[0 0 16] 

[^^©^igco?^^] 

[0 0 17] 

U-iStCJ:*;, *-rpr-Mlc#M6!>tC#«E'rSPr»iR^BH^J$:^t?>5f7 ADNA ©»? 
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2000-3087532 



#311 11 — 236800 



[0 0 18] 

^fc^^^m-e^hbTtt, M;t«@e^J##: 2icia^i-er^ >^TO^J$:n- 
K-r<5%©;&^#lf e>tiSo L;&>b:&*^e>> ^tJc«®T^ ym©^in, ^3^^J;t^ 

felifiSor ^ >^ ^i: ©Sill- o T^^tfif $ n:tT ^ >^ ^iB^J^^t-rsMfiR 
[0 0 19] 

IB^J^^<DJ^»iB3^J©;S^Jci;oTM^»J. M;t«T^ >^ ^ 6MS:3- Sl8 
[0 0 2 0] 

Na+ -H T>5^3jf-^-Me^«;^-A-7r ^ U-S:?^^bTfe»J 
(FEBS Lett. 424(1998) Debr v et al.,pl ) , r^JWmn'V2 0% JSAJlOffi 
ma.^^'^^ (J.Biol.Chem.272(1997) Orlowski et al.,p22373) „ 



aJiE# 2000-3087532 



1 1-236800 



[00 2 1] 
[0 0 2 2] 

Sr^-rsSe^Srn- K-rSDNA li^5f5®igS@B3^JS:^ti-SDNA $:S58i:bT, 
^ALfeV%DNA ^r^t^r^^CDcDNA^fett-^f y ADNA ©MRS^^^QiSlC <fc o T=^, 

[0 0 2 3] 

A ^>t*«ee9i:-tST$ y^SB^J®^#:S:n- KbTV>^VN^#tt. ^JS.^:^-® 

mmis^hrj^^mk mn^^^i^. m^-rt\,u^\>^. 

<^:V^o 
[0 0 2 4] 
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1 1 — 236800 



[0 0 2 5] 

y tlT (Escherichia ) mi^Mir^m^. (Esch 
erichia coli) , AiyJiy^ (Bacillus) MM^^, M^ltA-y JflT. . 

(Bacillus subtil is ) ^;^:*m«c^)^^S:fflv^sz: i:*^T'#S, K^tttiitb 

[0 0 2 6] 

^M:t\^X\,t'&i]^it-9-vi^U^iz:^ (Saccharomyces ) MWi^^^ M^it-^f-V 
5{7n$-feX • -fe l/tfi/X (Saccharomyces cerevisiae)^j()'5#l:f tl, ^fe^^^l^ 

iivxitry^^)v^jV7. (Aspergillus ) MU^m. M^«TX^;i/^;i/X • 

U-^ (Aspergillus oryzae) , Ty^^J^^^^:^- — (Aspergillus niger ) 
K-i/VOJ^ (Penicillium ) MU^^fi'^^if ^ tl ^ o $ ^ K:l&«fel«HfiS* fcli 

mmmmiimmx^. mmmmtvx\-t.. -t-^:^. /\a>?.^-. i?-;!/, nh^© 

[0 0 2 7] 

tac :;/'n^-^f-, lac ^D^-^-^^^^M^ti, ^•»M:/n=E-^ 



tfilJEJ^ 2000-308753 2 



11—236800 



[0 0 2 8] 

[00 29] 
[0 0 3 0] 

RrigT'^5-3c m^(D^myi^m^%^x-t^it, mmzmB^^mAv. ^(dm 

■fe 31?-:/ u >y >> H >^SJc <!: o r s e<f®»^^®^3g$:ffliM"r z: =b «r 

mx$>^o 

[0 0 3 1] 



fiilE# 2000-3087532 



1 1—236800 



^i-U^yy. ^f:^. yty^J^^. /h^. -f-^:^. jffT^h. hvh. ^K"^^. 
n i/ If e) 4x <5 z: e> fc $ S % ® V \ „ 

[0 0 3 2] 

V^^y, Molecular Cloning (Sanbrook et al., 1989 ) iZ^-o-^o 

HI t/V-X 5 (1996) pl32, tRBae> ^il%fc, Annal. New York Acad. Sci.,(19 
99) lida et al. p870. Plant Cell, 6 (1994) Inagaki et al.p 375, Theor. A 
ppl. Genet. 92 (1996) Inagaki et al.p499 ) . 
[0 0 3 3] 

M^^M (Pr-r/pr-m ) -9-:**^ (lida et al. p870 , Plant Cell, 

6 (1994) Inagaki et al.p 375, Theor. Appl. Genet. 92 (1996) Inagaki et 

ai.p499 ) ^^m^mv. ^{^(Dm'^^m^, 'eti^^m^i^(^^^mmLx. 

^ ^^Uh. m^^m (Pr-r/ Pr-r) ^ J; tJ? (pr-m/pr-«) S:>t^-S=b<Z)$r3g^bfe 
W 

[0 0 3 4] 

fey, ^ODffilCV^<o*>®T> ht^T — ^^^-^^tvS (Phytochemistry 31 (199 
2) Lu et al. P659 ) , MMM 1 X^htl^Pr-T/ Pr-r;^ pr-n/pr-n tS|s®||V^ 

t:^:t^^^mmizmmvt:^tza. m^tz^tti^ry h-yr:^ym^itm-'X$> 

[0 0 3 5] 



ffl|E# 2000-3087532 



1 1—236800 

AB212pH mmm^m) lCTpH$:M^b;t„ Pr-r/ ?r-Tm<Dlh^±&. 

mSk<Dmtm7A -efeo^^tCML, pr-m/pr-m :^0?E#±^]fflBS©pHlj:$?j6.5 
•e$>ofco purple<Z)^MtCJ:S7E|Bl(Dig-ffctt, T > h ^ T - 

jt tc <fc s =b © -e ^ < PH® ^fl: {c J: -& =b © T' ^ -5 zi i: ^-r „ 

[0 0 3 6] 

»fe^©#^lCttb^>:X.3jf:/>T'>r>^.>^l/-S (feil^lf Plant J. 13 (199 
8) Frey et al. p 717 , Plant J. 13 (1998) Van den Broeck et al.pl21) ^ 
0 SVNtt^iK^^^S (=ffi%mX#i/U-X7 (1997) , ±^6, Pl44. ^Mtt) 
S:MV^, pr-m/pr-B ^ilPr- w/pr-m t5^tCli#^EL, Pr-r/ Pr-r|5^^||Ftt«5lCtt 
#^Eb^;^^DNA ODA> K$:«?L7^o Ti?-^>riC^ VnT liTpnlK^® h ^ 

>*^±^c^ggM^^^cli^UTv^si:#x.e)^lS®T% z:z:i?=fe;TpniHM©S^> 

[0 0 3 7] 

M^i^miZit, pr-m/pr-m ^5fc;6^e>^"fe^DNA $:fliaiL, 125ng ^20fil r^XUlsel 
Vmitl^t:^, M^fcLitDNA IC80 pmole ©Mseir ^^T^iJf - (5' -GACGATGAGTCCTGAG 
-3'(gB^JS#: 3) i:5'-TACTCAGGACTCAT-3' (iB^J§-^ : 4) S:T — -;i/bfc=fe 

©) $:25itii ttt'^20t:-e2 Nf^'ftfiinLfeo 75icT'ioi>®#if Lit^, -20 -ce^ 

mLt^o Z:n$:10#P#3g?Lfc^. 2 ytil Sr^Milb, Z.n^4.8 pmole ®TIR 
^ >r V - (5' -TGTGCAmTTCTTGTAGTG-3' (@2^J## : 5 ) , h ^ > X ^ ^ >Tpnl® 
Mt^^^t^V^MLmn^-^ti) i: 4.8 pmole ©Mseiy^^fv- (5' -GATGAGTCCTG 
AGTAA-3') (gg^J#-^: 6) S:mVNT20/ttl 4iT*PCR lC<fc tHt(@Lfeo 
[0 0 3 8] 

PGR It. Taq ;}fy ;>l^--fe*(Takara) 94*C0.5 56"C1 d^-. 72'Cl V 

-^^jvtv. 20i^>f ^;i/;KiSU, io^ic#f^b;t„ z:<Z)e>-^2 /ti $:^Mi:bT 

, 4.8 pmole ®TIR +N :f V- (5' -TGTGCATTTTTCTTGTAGN-3* (gH^J||# : 7 
) N=A, C, G t-tzLitl. M^Xiti^KA m^^-t^o ) i:4.8 pmole ®MseI+N:^ 
^^•r- (5' -GATGAGTCCTGAGTAAN-3' , (K^J## : 8) N=A, C, G t.tz^m.M'^ 



1 2 
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#5p 1 1 — 236800 



^fcVistra fluorescence 5'- U □T^^ U > >y h ^^ffi) ) $:ffi^^T20wl 
[0 0 3 9] 

R Ji. 94*C0.5 65101 ^ (1 ^ }[^ ^ J *C-tJoT(f-5) . 72X^1 

mfei*;DNA lCoVNTt;^fV\ DNA i/- X^iJ— 377 (T "/^^f KA^f t/XT" 
0 Att) (D^-^3Ly7s^)VlZXmM,W^W}^n^\ FMBIOII (Takara)$:Mv>TA> 

[0 0 4 0] 

Pr-r/ Pr-r|5^i:pr-in/pr-iB *5fcft^®/t> F^Jtf^bfei: 3-5. ^130bp ©DNA 
m)ni)'^pr-in^m-t^mz^mmzmmbX\^t:i. r(Z)130bp ©DNA t^/t^rlSiDtb 
, 20 pmole im-^^^T-UZO pmole Msel :/^>r V^TPCR (94TC0.5 
56^1 4)-, 72TC1 ^^1 V-f^JVth. ZQ^^ ^ A/Rm) IC J: U ifipiL, pG 

[0 04 1] 

[fl:i] 

5' - TGAGCATTTTTCTTGTAGTG CTGAGATTTTCCTCCATTTGTCTGAAGCTCTTCATCCTTCAACAC 
TACCCCCACATCTCACCTTTCAAG GTCCAATCTTTATCATTCATCT TTACTCAGGACTCATCGTC -3' 

9) 

[0 0 4 2] 
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1 1—236800 

[0 0 4 3] 

mMM±- cDNA (omm 

m&^r'\)'ifyt{PT-vi/?T-fi) fi5f50DcDNA^>r:/^U -(Plant Cell, 6 (1994) 
Inagaki et al. p375)<DJ^600 7]M^U->^130hpMm)i^':fU--:rtVXy^ 

^v--yirh. 2 ^u-y<Dmii^u-zyt:mt:i. ^<dz>^ i ^ a-yit. 22 
37 bp ®cDNA^j#*>, ^<Dfp iz\ti626bpi)^ ist^ -•:fy V —"r^ y^y u-J^ 

A^^e>tife (@2^j##: 1) c i^m^ti^r^ jmmmit. mmtr^}^}^-:/^^ 

XONa"^ -H"^ 7y^-^—^- C-etl^tlNhxl, AtNhxl, Proc. Natl. Acad. Sci. 
USA 96 (1999) Gaxiola et al. pl480 ~1485) lCjta-LT29.3 73.4% (DM— 

[0 0 4 4] 

i:v^^^3g^®jg^;b^#e)4^fe. T^trK>^e/x*^e>#e>ti>tNa+ -H ry^ 

Na+ -H ^ T>^3K-^-il7E©fei:®g8»*^BffiS^v;t©«4'IlI*^%!J«)TT'$> 

So 

[0 0 4 5] 

its y^?virple cDMlOng ^mMt.hX. -^^T/^^f V-PR- 5 (5'-GGGATCC 
AACAAAAATGGCTGTCGGG-3' ) (g2^J## : 10) t PR - 3 (5* -GGGTCGACTAAGCATCAAAA 
CATAGAGCC -3* ) (BB^J## : 11) S:ffiV^TPCR Srffofeo jKU^^--^^, Taq 
3KV>l^-if (^#^) ^^mL. 95X:A5^Emm.. 95X:45#, 50X:45#, 72t: 
A5^^1 D-^ ^JVtL. 25-^4 i;;VRf^L. S e> lC72^T'10:9-i^lS Lfco 
feJMjl.6 kbCDDNA WT;tS:pCR2.1-T p (Clonetech ^±) tC^ ^- 3 > pC 
R-purplefc Ufeo Z.<D':f'y7.^ F_h®PurplecDNA <Z)Jg»ffi3^JlCPCR 



1 4 
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#5|2 1 1 — 23680 0 



[0 0 4 6] 

PBE2113-GUS (Plant Cell Physiol. 37 (1996) Mitsuhara et al. p49)$:SacI 

KS:pBE2113-GUSxilbfco ZltlSrEcoRI iiHindlll T-M^b bT#e>tl§^2. 
7 kb©DNA I^T/i SrpBinPLUSCDHidlllhEcoRI mit^tMI^L. ^ 
FSrpBEXP ilLfco 
[0 0 4 7] 

— :3^, PCGP484 (#^¥8-5 1 1 6 8 3 tCSH^) ^Hindlll ilXbalT'^^bb 
T=»e>tvS^1.2kb CDDNA Wf/t^. pCR-purple$:XbaI tSallT'Mfb L T# tl-S 
$«rl.6kb CDDNA H^^TTi:, pBEXP %:HindIII iiXhoIT'M ^[:bT#e>tlS^13kb®DN 
A UlT^Sr^^^-t/a >L> PSPB607 Kli, T^^n7^i^-5^ 

Purple cDNA li, ^y^mV^&^itjJvayt/y^-'^zfU'^-^-ii. y^u 

[0 0 4 8] 

PCGP669 (#^¥8-5 1 1 6 8 3 IC|2«) $:HindIII fcBamHI T'M^b 
bT#e>*l-5J^0.8kb ©DNA J^t/i i:, pCR-purpleS: I ^BamH^lSall-eM^b 
?)tl.S^1.6kb (DDNA pBEXP SrHindlll ^Xhon??f 'fbbT#e>tlS«&13 

kbODNA I^Yx^^^^ff-V^yX^. PSPB608 Z:®:/^X5 Ktt, T^D 

±-e. Purple cDNA tt. /<^rL - Tfi5l555j;i/3 > > ^ -"^A :/D^-^-i:, 

Zl © J: e> JC L T # ^ ti iJ' ^ - S: M V ^ T ffi^ ® $: ^ r IC j; 

[0 0 4 9] 

[Hl^®^l^] 

2{5:^reicj: ^;#e>^^fca'e^*^MflS©pHfeJ;^J^7E©■fe<Dill^^^CB9*)oTv^sr 

1 5 2000-3087532 




1 1-236800 
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[0 0 5 0] 

SEQUENCE LISTING 

< 1 1 0 > SUNTORY LIMITED 

<1 2 0> Gene coding for protein having an activity to control pH in 
vacuoles 

< 1 3 0 > 994020 

< 1 6 0> 11 
<2 1 0> 1 

< 2 1 1 > 2237 

< 2 1 2 > DNA 

< 2 1 3 > Ipomea nil 

<2 2 3> Nucleotide sequence of DNA coding for protein having an acti 

vity to control pH in vacuoles 
<4 0 0> 1 

agaatgtagg ctacagaaat tttcagacag atagatacat aaatccgtat aatagagaca 60 
gagaaacaga aaaagagaga gtcacgttaa tcctgagatt ttcctccatt tgtctgaagc 120 
tcttcatcct tcaacactac ccccacatct cacctttcaa gtgatttgta tgttttcggg 180 
agggattgga atgggcaacc cggatatgtg aacagaaacc acgacattgg gaaaagattt 240 
attgcaaaaa ttgttttgat tgttttggat tttgtggtag aaaaagggga agaacaaaa 299 
atg gcg ttc ggg ttg tct tct ttg etc caa aat teg gat ttg ttc acg 347 
Met Ala Phe Gly Leu Ser Ser Leu Leu Gin Asn Ser Asp Leu Phe Thr 

15 10 15 

tct gat cat get tec gtt gtg teg atg aac etc ttt gtg gcg ttg ctt 395 
Ser Asp His Ala Ser Val Val Ser Met Asn Leu Phe Val Ala Leu Leu 

20 25 30 

tgc gca tgc att gtt ctt ggc cat eta etc gag gag aat cgc tgg gtg 443 
Cys Ala Cys He Val Leu Gly His Leu Leu Glu Glu Asn Arg Trp Val 
35 40 45 

1 7 a}|E^2 000-3087532 



4f 5p 1 1-236800 



aac gaa tec att act gcc ctt ata att ggt ttg tgc acc gga gtt gta 491 
Asn Glu Ser He Thr Ala Leu He He Gly Leu Cys Thr Gly Val Val 

50 55 60 

att ttg etc ctt age gga gga aag agt tea cat ctt etc gtc ttt age 539 
He Leu Leu Leu Ser Gly Gly Lys Ser Ser His Leu Leu Val Phe Ser 
65 70 75 80 

gaa gat ctt ttc ttt ata tat etc ctg eca cet ata ata ttc aat geg 587 
Glu Asp Leu Phe Phe He Tyr Leu Leu Pro Pro He He Phe Asn Ala 

85 90 95 

ggg ttt caa gtg aaa aag aag cag ttt ttc gtg aac ttc atg aea att 635 
Gly Phe Gin Val Lys Lys Lys Gin Phe Phe Val Asn Phe Met Thr He 

100 105 110 

atg ctg ttt gga get att gge aea ctt att age tgt tet att ata tea 683 
Met Leu Phe Gly Ala He Gly Thr Leu He Ser Cys Ser He He Ser 

115 120 125 

ttt ggt geg gtc aaa att ttc aag eac tta gae att gac ttt ctg gat 731 
Phe Gly Ala Val Lys He Phe Lys His Leu Asp He Asp Phe Leu Asp 

130 135 140 

ttt gga gat tat tta gea att ggt geg ata ttt get gea ace gat tet 779 
Phe Gly Asp Tyr Leu Ala He Gly Ala He Phe Ala Ala Thr Asp Ser 
145 150 155 160 

gtt tgc aea ttg cag gtg etc agt cag gat gag aeg ece eta ctt tac 827 
Val Cys Thr Leu Gin Val Leu Ser Gin Asp Glu Thr Pro Leu Leu Tyr 

165 170 175 

agt etc gtg ttt gga gaa ggg gtc gtc aat gat get aea tet gtg gtc 875 
Ser Leu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser Val Val 
180 185 190 
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ctt ttt aat get att caa agt ttt gac atg act agt ttt gat cca aaa 923 
Leu Phe Asn Ala lie Gin Ser Phe Asp Met Thr Ser Phe Asp Pro Lys 

195 200 205 

att ggg ctt cat ttc att gga aac ttc ttg tat tta ttt etc tcg age 971 
He Gly Leu His Phe He Gly Asn Phe Leu Tyr Leu Phe Leu Ser Ser 

210 215 220 

act ttt ttg ggc gtg gga att gga ctg ctt tgt get tat att ate aaa 1019 
Thr Phe Leu Gly Val Gly He Gly Leu Leu Cys Ala Tyr He He Lys 
225 230 235 240 

aag eta tac ttt ggc agg eac tea ace gat egt gag gtt gee ctt atg 1067 
Lys Leu Tyr Phe Gly Arg His Ser Thr Asp Arg Glu Val Ala Leu Met 

245 250 255 

atg etc atg tct tac ttg tct tat ata atg gee gag tta ttc tat eta 1115 
Met Leu Met Ser Tyr Leu Ser Tyr He Met Ala Glu Leu Phe Tyr Leu 

260 265 270 

age ggc ata ctt act gta ttc ttc tgt gga att gte atg tct cat tat 1163 
Ser Gly He Leu Thr Val Phe Phe Cys Gly He Val Met Ser His Tyr 

275 280 285 

ace tgg eac aat gtt ace gag age tea agg gte act act agg cat tec 1211 
Thr Trp His Asn Val Thr Glu Ser Ser Arg Val Thr Thr Arg His Ser 

290 295 300 

ttt gca act ctg tea ttt gte gea gag aca ttt ate ttc etc tat gtt 1259 
Phe Ala Thr Leu Ser Phe Val Ala Glu Thr Phe He Phe Leu Tyr Val 
305 310 315 320 

ggt atg gat gee ttg gat ate gag aaa tgg aaa ttt gtg aaa aat agt 1307 
Gly Met Asp Ala Leu Asp He Glu Lys Trp Lys Phe Val Lys Asn Ser 
325 330 335 
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cag gga eta tea gtt gca gtg age tea ata ttg gta ggc eta ate tta 1355 
Gin Gly Leu Ser Val Ala Val Ser Ser He Leu Val Gly Leu He Leu 

340 345 350 

gta ggc aga get gcg ttc gta tte ece ttg teg ttt tta tee aae tta 1403 
Val Gly Arg Ala Ala Phe Val Phe Pro Leu Ser Phe Leu Ser Asn Leu 

355 360 365 

gea aag aaa aae tet teg gac aag ata tec ttt agg eaa eaa ata ata 1451 
Ala Lys Lys Asn Ser Ser Asp Lys He Ser Phe Arg Gin Gin He He 

370 375 380 

att tgg tgg get ggc eta atg aga ggc gee gte tea ata gca ett gcg 1499 
He Trp Trp Ala Gly Leu Met Arg Gly Ala Val Ser He Ala Leu Ala 
385 390 395 400 

tat aat aag ttt aca acc teg ggg eat aeg tea ttg cac gag aae gca 1547 
Tyr Asn Lys Phe Thr Thr Ser Gly His Thr Ser Leu His Glu Asn Ala 

405 410 415 

ata atg att aca agt act gtt aeg gtt gtt ctg ttc age aca gtt gta 1595 
He Met He Thr Ser Thr Val Thr Val Val Leu Phe Ser Thr Val Val 

420 425 430 

tte ggg ttg atg aeg aag eet ctg ata aae ett ctg eta ece ceg eac 1643 
Phe Gly Leu Met Thr Lys Pro Leu He Asn Leu Leu Leu Pro Pro His 

435 440 445 

aag cag atg cea age ggt eat teg tea atg aca aca tec gaa ccc agt 1691 
Lys Gin Met Pro Ser Gly His Ser Ser Met Thr Thr Ser Glu Pro Ser 

450 455 460 

agt ceg aag eac tte aeg gtg cea etc ctg gac aae eaa eet gac tea 1739 
Ser Pro Lys His Phe Thr Val Pro Leu Leu Asp Asn Gin Pro Asp Ser 
465 470 475 480 
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gaa age gat atg ata acc gga cct gag gtt get cga cea aet gee ttg 1787 
Glu Ser Asp Met lie Thr Gly Pro Glu Val Ala Arg Pro Thr Ala Leu 

485 490 495 

ego atg ctg eta agg aeg oca aee eae acc gtg cae cgc tae tgg cgt 1835 
Arg Met Leu Leu Arg Thr Pro Thr His Thr Val His Arg Tyr Trp Arg 

500 505 510 

aag ttt gat gat tcg ttt atg cgt cee gtg ttt ggc ggg egg gga ttc 1883 
Lys Phe Asp Asp Ser Phe Met Arg Pro Val Phe Gly Gly Arg Gly Phe 

515 520 525 

gtt ccg ttt gtc gcg ggc tea cea gtt gag cag age cct aga tga 1928 
Val Pro Phe Val Ala Gly Ser Pro Val Glu Gin Ser Pro Arg **« 

530 535 540 

ggtacaaagt acaaaeaaga cactgttgct gggtgaaata gtgtaagttg tateatagtt 1988 
gattetggtt geccctctta tgaaatgggc tgggtgaaag tettctcact agctaggttg 2048 
cattgcattg ctacttcata aatgttttat tttattttgt aaatgttggt gcattttagg 2108 
tacttgtatt aacacctcat ttgtagcata ttatttggta eagagtattt tttttatgaa 2168 
aeaataatgg ctgaattatc aatttggctc tatgttttga tgettagtaa aaaaaaaaaa 2228 
aaaaaaaaa 2237 

[0 0 5 1] 

<2 1 0> 2 

< 2 1 1 > 542 

< 2 1 2 > PRT 

< 2 1 3 > Ipomea nil 

<2 2 3> Aaino asid sequence of protein having an activity to control 

pH in vacuoles 
<4 0 0> 2 

Met Ala Phe Gly Leu Ser Ser Leu Leu Gin Asn Ser Asp Leu Phe Thr 

15 10 15 
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Ser Asp His Ala Ser Val Val Ser Met Asn Leu Phe Val Ala Leu Leu 

20 25 30 

Cys Ala Cys He Val Leu Gly His Leu Leu Glu Glu Asn Arg Trp Val 

35 40 45 

Asn Glu Ser He Thr Ala Leu He He Gly Leu Cys Thr Gly Val Val 

50 55 60 

He Leu Leu Leu Ser Gly Gly Lys Ser Ser His Leu Leu Val Phe Ser 
65 70 75 80 

Glu Asp Leu Phe Phe He Tyr Leu Leu Pro Pro He He Phe Asn Ala 

85 90 95 

Gly Phe Gin Val Lys Lys Lys Gin Phe Phe Val Asn Phe Met Thr He 

100 105 110 

Met Leu Phe Gly Ala He Gly Thr Leu He Ser Cys Ser He He Ser 

115 120 125 

Phe Gly Ala Val Lys He Phe Lys His Leu Asp He Asp Phe Leu Asp 

130 135 140 

Phe Gly Asp Tyr Leu Ala He Gly Ala He Phe Ala Ala Thr Asp Ser 
145 150 155 160 

Val Cys Thr Leu Gin Val Leu Ser Gin Asp Glu Thr Pro Leu Leu Tyr 

165 170 175 

Ser Leu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser Val Val 

180 185 190 

Leu Phe Asn Ala He Gin Ser Phe Asp Met Thr Ser Phe Asp Pro Lys 

195 200 205 

He Gly Leu His Phe He Gly Asn Phe Leu Tyr Leu Phe Leu Ser Ser 

210 215 220 

Thr Phe Leu Gly Val Gly He Gly Leu Leu Cys Ala Tyr He He Lys 
225 230 235 240 
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Lys Leu Tyr Phe Gly Arg His Ser Thr Asp Arg Glu Val Ala Leu Met 

245 250 255 

Met Leu Met Ser Tyr Leu Ser Tyr He Met Ala Glu Leu Phe Tyr Leu 

260 265 270 

Ser Gly He Leu Thr Val Phe Phe Cys Gly He Val Met Ser His Tyr 

275 280 285 

Thr Trp His Asn Val Thr Glu Ser Ser Arg Val Thr Thr Arg His Ser 

290 295 300 

Phe Ala Thr Leu Ser Phe Val Ala Glu Thr Phe He Phe Leu Tyr Val 
305 310 315 320 

Gly Met Asp Ala Leu Asp He Glu Lys Trp Lys Phe Val Lys Asn Ser 

325 330 335 

Gin Gly Leu Ser Val Ala Val Ser Ser He Leu Val Gly Leu lie Leu 

340 345 350 

Val Gly Arg Ala Ala Phe Val Phe Pro Leu Ser Phe Leu Ser Asn Leu 

355 360 365 

Ala Lys Lys Asn Ser Ser Asp Lys lie Ser Phe Arg Gin Gin He He 

370 375 380 

He Trp Trp Ala Gly Leu Met Arg Gly Ala Val Ser He Ala Leu Ala 
385 390 395 400 

Tyr Asn Lys Phe Thr Thr Ser Gly His Thr Ser Leu His Glu Asn Ala 

405 410 415 

He Met lie Thr Ser Thr Val Thr Val Val Leu Phe Ser Thr Val Val 

420 425 430 

Phe Gly Leu Met Thr Lys Pro Leu He Asn Leu Leu Leu Pro Pro His 

435 440 445 

Lys Gin Met Pr Ser Gly His Ser Ser Met Thr Thr Ser Glu Pro Ser 
450 455 460 
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Ser Pro Lys His Phe Thr Val Pro Leu Leu Asp Asn Gin Pro Asp Ser 
465 470 475 480 

Glu Ser Asp Met He Thr Gly Pro Glu Val Ala Arg Pro Thr Ala Leu 

485 490 495 

Arg Met Leu Leu Arg Thr Pro Thr His Thr Val His Arg Tyr Trp Arg 

500 505 510 

Lys Phe Asp Asp Ser Phe Met Arg Pro Val Phe Gly Gly Arg Gly Phe 

515 520 525 

Val Pro Phe Val Ala Gly Ser Pro Val Glu Gin Ser Pro Arg 
530 535 540 

[0 0 5 2] 
<2 1 0> 3 

< 2 1 1 > 16 

< 2 1 2 > DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<2 2 1> 
<2 2 2> 

< 2 2 3 > Msel adaptor 
<4 0 0> 3 

gacgatgagt cctgag 16 
[0 0 5 3] 

<2 1 0> 4 

< 2 1 1 > 14 
<2 1 2> DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<2 2 1> 
<2 2 2> 

2 4 aifi# 2000-3087532 



1 



—236800 



5 
20 
DNA 

Artificial sequence 



< 2 2 3 > Msel adaptor 
<4 0 0> 4 
tactcaggac teat 
[0 0 5 4] 
<2 1 0> 
<2 1 1> 
<2 1 2> 
<2 1 3> 
<2 2 0> 
<2 2 1> 
<2 2 2> 
<2 2 3 > 
<4 0 0> 

tgtgcatttt tcttgtagtg 
[0 0 5 5] 

<2 1 0> 
<2 1 1> 
<2 1 2> 
<2 1 3> 
<2 2 0> 
<2 2 1> 
<2 2 2> 
<2 2 3> 
<4 0 0> 



14 



TIR primer 

6 



20 



6 
16 
DNA 

Artificial sequence 



Msel primer 
6 



gatgagtcct gagtaa 
[0 0 5 6] 
<2 1 0> 7 
<2 1 1> 19 
< 2 1 2 > DNA 



16 



2 5 
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<2 1 3> 


Artificial sequence 


<2 2 0> 




<2 2 1> 




<2 2 2> 




<2 2 3> 


TIR+N priner 


<4 0 0> 


7 


tgtgcatttt 


tcttgtagn 


[0 0 5 7] 




<2 1 0> 


8 


<2 1 1> 


17 


<2 1 2> 


DNA 


<2 1 3> 


Artificial sequence 


<2 2 0> 




<2 2 1> 




<2 2 2> 




<2 2 3> 


Msel+N primer 


<4 0 0> 


8 


gatgagtcct gagtaan 


[0 0 5 8] 




<2 1 0> 


9 


<2 1 1> 


130 


<2 1 2> 


DNA 


<2 1 3> 


Artificial sequence 


<2 2 0> 




<2 2 1> 




<2 2 2> 




<2 2 3> 




<4 0 0> 


9 



tgagcatttt tcttgtagtg ctgagatttt cctccatttg tctgaagctc ttcatccttc 60 
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aacactaccc ccacatctca cctttcaagg tccaatcttt atcattcatc tttactcagg 120 
actcatcgtc 

[0 0 5 9] 

<2 1 0> 10 

<2 1 1> 26 

<2 1 2> DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<2 2 1> 
<2 2 2> 

<2 2 3 > PR-5 primer 
<4 0 0> 10 

gggatccaac aaaaatggct gtcggg 26 
[0 0 6 0] 
<2 1 0> 11 
<2 1 1 > 29 
<2 1 2> DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<2 2 1> 
< 2 2 2 > 

<2 2 3 > PR-3 primer 
<4 0 0> 11 

gggtcgacta agcatcaaaa catagagcc 29 
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